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INTRODUCTION
Rearing dairy calves born at farm allows a close herd policy, reducing sanitary risks and production costs (TORSEIN et al., 2014) . Although decisions regarding the management of young cattle markedly affect dairy farming performance, calf rearing is often neglected by farmers (HÖTZEL et al., 2014a; DOS SANTOS & BITTAR, 2015) . To improve morbidity and mortality rates and calves' welfare, farmers need to understand how morbidity and mortality are related to daily management practices.
In order to understand the relationship between management and morbimortality, it is necessary to first understand what factors are associated with it. When correct perception precede Fruscalso et al. the action, the chances of success in calf rearing increase, since there is a better understanding of effects and consequences of techniques adopted on health and performance of animals. Perception is a complex phenomenon, of multiple definitions, where perceiving is an active process of distinguishing objects in relation to their environment; for the perceiving individual, objects exist only through such distinctions (MATURANA, 2002) . Perception occurs from a mental model that is adopted, conscious or unconsciously, that determines the way individuals view and interact with the world (SENGE, 1999) . Perception can be shaped by factors linked to the observer, object, or the context in which it occurs. The perception of risk, for example, may result from the association of all these factors within the environment where the farmer lives. Thus, a threat cannot be assessed dissociated from beliefs, perceptions and attitudes of individuals involved. In this sense, attitude consists of a predisposition to respond favorably or unfavorably towards object or behavior (FISHBEIN & AJZEN, 1972) , or an evaluative psychological tendency, which involves taking a position in relation to a given object or behavior (EAGLY & CHAIKEN, 1995) . Perceptions and attitudes may contribute to determine the actions and choices of farmers.
The first objective of this study was to describe management practices used in smallholding family farms in Rio Grande do Sul (RS), south of Brazil. Given that calf management may influence dairy calf welfare and performance, we also aimed to understand farmers' perceptions and attitudes regarding these practices.
MATERIALS AND METHODS
The present study was characterized as descriptive-exploratory, with a quantitative and a qualitative approach. Dairy farmers (n=135) from all 32 municipalities in the northern region of RS (Alto Uruguai Gaúcho) were invited by Rural Extensionists who work in the municipal offices of Emater RS to participate in a research project that aimed to identify the prevalence and risk factors for morbimortality and growth rates of suckling dairy calves. The region has 6,759 farmers who are commercially engaged in milk production, with 84,000 lactating cows producing 319 million L of milk/year (IGL & Emater/RS, 2015) . Between July and October 2015, the 135 farmers were interviewed and farms inspected using detailed checklists described by BALCÃO et al. (2017) to characterize the production system and practices used. In a follow-up visit between January and May 2016, qualitative data were collected from 25 farmers selected among the 135, using in-depth interviews. Selection of the group for in-depth interviews took into account the type of technical assistance received at the farm and the total number of dry and lactating cows on the farm. Criteria for selection were: a) no more than one farmer/municipality; b) type of technical assistance received; c) herd size. Interviews were similarly distributed according to assistance received, as follows: private/family, cooperative, Emater, multiple (assisted by more than one entity), dairy, and unattended. Within the "Technical Assistance" groups, the 135 participants were distributed by total number of cows (dry + lactating) at the farms (12-17, 18-22, 23-27, 28-35 and 36-80 cows) To ensure consistency, all the interviews were carried out and transcribed by the first author. In qualitative research, it is assumed that the sample size is reached when the responses obtained provided content diversity and richness regarding the issue of the study, which is called saturation ( MINAYO, 2013; CORBIN & STRAUSS, 2015) . In the present study, saturation was achieved with 25 interviews: 13 with the couple, 6 with several members of the family and 6 with just the man. The qualitative analysis and interpretation of the interviews were performed according to the methodology described by CORBIN & STRAUSS (2015) and MINAYO (2013) . Quantitative analysis was used to compare the larger group of 135 and the 25 interviewed farms, either a T-test or Fisher's exact test depending on type of data.
RESULTS AND DISCUSSION
The main production outcomes and calf management practices of the 25 farms that received the follow-up visit and are the scope of this text, and the 135 farms that were part of the study, were in general similar (Tables 1 and 2 ), confirming the representativeness of the sub-sample selected for the in depth interviews. Many management practices observed, such as lack of calving and neonate care, early cow-calf separation, single housing, low environmental hygiene, and small milk allowances are known as risk factors for pre-weaning calf morbidity and mortality, and reduced calf welfare (VON KEYSERLINGK et al., 2009; HÖTZEL et al., 2014b; COSTA et al., 2016) . These results are similar to other surveys involving smallholder dairy farmers of other regions of Brazil (HÖTZEL et al., 2014a; SANTOS & BITTAR, 2015) , which indicated a need for programs seeking to improve calf management that may influence calves' performance, survival and welfare. Farmers and other industry stakeholders should be made aware of the potential repercussions to the dairy industry of consumers' growing concerns towards animal welfare (VON KEYSERLINGK & HÖTZEL, 2015) . Recent research has shown that Brazilians (HÖTZEL et al., 2017) , like citizens from other countries (ELLIS et al., 2009; CARDOSO et al., 2016a) are concerned with dairy cattle welfare and reject some of the practices reported to be prevalent in this study.
Perceptions, attitudes, and choices regarding lactating calves' rearing
Below we describe farmers' perceptions, attitudes regarding calf rearing management from birth to weaning and how these relate to the practices they adopt (Tables 1 and 2 ).
The majority of respondents seemed to have low understanding of the consequences of management strategies for the welfare and performance of calves, as evidenced for example in these statements: "We feed them the same concentrate we use for cows, but they do not grow well" (Man, 43); "If one wants to suck at the other, I just go there and grease their udders" (Man, 65); "If you feed them more than two liters of milk at a time it causes diarrhea" (Man, 44); "When the calves have diarrhea, we give them home made tea" (Woman, 42) . These perceptions are consistent with the many inappropriate management, feeding and housing practices observed in calf rearing and listed in tables 1 and 2. These, in turn, may be related to reduced investments in labor, inputs and facilities, as well as to low cows' productivity. Low investments possibly occur due to lack of awareness of the importance of the calf for the future of milk production.
None of the participants expressed concerns about the welfare of calves; specifically, few farmers et al., 2011; SOBERON & AMBURGH, 2013) , suggesting that some farmers had some understanding of these issues, but that they considered effects on production, not on animal welfare specifically. Some factors intrinsic (self-responsibility and economic ambition) and extrinsic to farmers (technical assistance, family succession, out of farm experiences, specialization and family commitment) appeared to influence their perceptions, attitudes and choices towards calf rearing practices. Many interviews suggested that farmers positively influenced by these factors tended to adopt rearing practices more favorable for calves' performance and welfare. The analysis of these factors help us to understand the farmers' perceptions, attitudes and choices about the calf breeding practices adopted.
----------------------------------------------% of total farms---
Eighteen (72%) participants discussed factors external to the farm, over which they have little or no power to interfere, as more determinant for the performance of the calf rearing system, than internal factors, over which they do have responsibility. Taxes and subsidies are examples of external factors, and calf 'nutrition and health are examples of internal factors. For example: "Our calves lack good genetics; if the ----------------------------------------------% of total farms------------------------------------------------ (Man, 59 ). Since ambition is generally related to pioneering, dynamism and strategic vision (CIRCLE RESEARCH, 2014) , the difficulty of some interviewees in perceiving the influence of management practice on calves' performance may be due to a lack of economic ambition.
Some farmers recognized the importance of technical assistance for their activity: "Industry professionals are good, we always try to ask them for information because they know the subject" (Man, 23); "We started with crossbred animals, we used bulls, and today we try to use semen that improves something in the cow; we have evolved thanks to technical assistance" (Man, 28) . Participants that received technical assistance tended to have more positive attitudes towards calf rearing (e.g., "We learned from the advisors that calves raised on the farm are adapted and calves from outside can bring disease" (Man, 42), as well as better understanding of the objectives and consequences of the rearing practices proposed (e.g., "I was told by the advisor that colostrum is the main thing, that we must milk the cow immediately after the birth and give the calf colostrum. After I started doing this, it seems that the calves come much better" (Man, 65) . This supports other studies that have also shown technical assistance can influence farmers' perceptions and attitudes and promote positive change (KRISTENSEN & ENEVOLDSEN, 2008; VAARST & SØRENSEN, 2009; CARDOSO et al., 2016b) .
Fourteen participants (56%) did not believe that they would have a successor to keep managing their farm. The lack of a successor seems to have led some farmers to perceive dairy farming as ephemeral or secondary. Farmers without successors seemed to have more negative perceptions towards calf rearing practices, perceiving increased labor or lack of return (e.g., "I will not invest much in raising calves because I don't know who will keep the farm running..., Man, 52; "I do not know until when I will produce milk: one son will study, the other is leaving", Man, 49). This prospect seemed to reduce farmers' willingness to invest in training, genetics or infrastructure (e.g., "I will not invest because my son will hardly succeed me", Man, 53).
In contrast, members of committed families openly recognized the importance of each family member in the business, and in the task of rearing the calves; e.g. "When my wife gets up several times during the night to follow the birth, I feel compelled to share this task with her", (Man, 51). They also showed motivation, and positive attitudes and behaviors towards calf rearing; "We rear the calves well because they all help... calves are in individual stalls…, we feed milk in the bottle... This is done by my daughters" (Man, 43) . These type of relationships have been also identified in US dairy family farmers (CABRERA et al., 2009) .
Farmers that had had the opportunity to know other cultures and distinct realities, especially urban, appeared to have broadened their perceptions regarding calf breeding systems. Some seemed to recognize this: "Those who have always lived in the same place have resistance to change; when we go out a little, study, see different people, we change our mentality and understand better the importance of calves" (Woman, 41). Similarly, originally urban households that established as farmers in rural France are thought to have contributed significantly to rural and agricultural development (CAZELLA, 2001) . Possible reasons for this are that in urban enterprises there are strict schedules, employees are constantly trained and exchange experiences more often than in rural areas. Professionalization also seemed to positively influence farmers' perceptions and attitudes regarding calf rearing.
Given that the perceptions and attitudes of the interviewees may have a considerable impact on calves' Fruscalso et al. performance and welfare indicators, these personal characteristics identified in our study may be considered when discussing with farmers changes in calf rearing practices. These findings add to others studies that show that farmers' socio-psychological features are a basic component of the milk production system (BIGRAS-POULIN et al., 1985) . Adoption of science-based calf rearing techniques and systems seems to require changes in farmers' perceptions and attitudes.
CONCLUSION
Many calf rearing practices used in the farms participating in this study represent potential risk factors for reduced performance, survival, and animal welfare. Perceptions, attitudes and choices regarding management strategies appeared to be influenced by intrinsic and extrinsic factors to farmers. Selfresponsible, well-informed farmers with urban or out-offarm work experiences, those who specialized in dairy production, that were motivated by family cohesion, had a potential successor or showed economic ambition seemed to invest more and be more concerned with calves' rearing and performance. However, in general farmers did not perceive the welfare of the calves as relevant, and seemed to guide their choices motivated by practical and economic goals, and did not prioritize calf rearing among other farm goals.
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